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Abstract

Women are advised to optimise weight before pregnancy. However, many are either already
living with overweight or obesity prior to becoming pregnant, increasing the risks for adverse
outcomes. Health care professionals (HCP) are responsible for advising women of risks
throughout and following pregnancy. However, midwives often find broaching the conversa-
tion around maternal obesity difficult. This study explored the experiences of pregnant
women living with obesity in accessing antenatal care. Seventeen women completed a
semi-structured interview. Transcripts were analysed thematically. Four themes were devel-
oped: 1) antenatal care is inconsistent, 2) additional support is needed, 3) women feel
judged about their weight, and 4) weight cycling is highly prevalent. Findings suggest that
pregnant women living with obesity often experience weight bias from HCPs, feel judged
because of their weight and are left feeling confused and overlooked. Women reported
inconsistencies in advice and care offered and acknowledged a lack of continuity of care
throughout pregnancy. We call for an urgent need for further multidisciplinary training to
address the concerns, experiences and needs of pregnant women living with obesity.

Introduction

Pregnancy is often the time when women gain the most weight in a relatively short time period
[1]. There are no official UK guidelines relating to gestational weight gain (GWG). However,
the USA Institute of Medicine (IOM) suggests limiting GWG to between 5 and 9kg for women
with a body mass index (BMI) recorded in the obese category (BMI>30kg/m?) for optimal
pregnancy outcomes [2]. High pre-gravid BMI and excessive GWG are known predictors for
immediate obstetric risk and long-term risk for obesity-related disease in both pregnant
women and their offspring [3, 4]. Consequently, there is a growing emphasis on weight man-
agement and lifestyle interventions during and after pregnancy to address the associated risks.
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In the UK, the Royal College of Obstetrics and Gynaecology [5] suggest that women should
optimise their weight before pregnancy; they should receive advice about weight during pre-
conception counselling and that women with a BMI >30 kg/m?” should be advised about the
risks of obesity during pregnancy and be supported to lose weight postpartum. The National
Institute for Health and Care Excellence [6] also recommend achieving a healthy weight before
conception and avoiding dieting whilst pregnant. There is limited guidance regarding what
HCPs should advise during pregnancy to promote positive pregnancy outcomes. It is also well
documented that health care professionals (HCPs), particularly midwives, are often reluctant
to have conversations about weight with patients, as they feel that they lack sufficient knowl-
edge and skills or they are concerned about offending the pregnant woman or having a nega-
tive impact on their professional relationship [7, 8].

The issue of obesity is complex and multi-faceted, with energy balance forming only one
part of the story. There are socio-cultural and socio-economic factors as well a psycho-social
experiences that influence food choice and behaviours, in addition to genetics and the environ-
ment, that may determine predisposition to obesity and obesity-related disease [9]. Society
often responds negatively to obesity. Pregnant women living with obesity report experiencing
weight stigma regularly (ranging from a few times per month to at least once a week), and
two-thirds of 501 women described experiencing weight stigma from more than one source,
with media being the most common source [10].

During antenatal care, women may be exposed to weight bias from HCPs, including from
midwives. A recent scoping review [11] found that weight stigma occurred during antenatal
care when HCPs avoided weight-related conversations, made assumptions about lifestyle
behaviour and communicated risks associated with obesity poorly or insensitively. The authors
recommended offering ‘sensitivity training’, enabling HCPs to discuss maternal obesity via a
more patient-centred approach. There are also reports of poor quality antenatal care, worsen-
ing health behaviours and adverse pregnancy outcomes associated with weight stigma [12]. In
the USA, Incollingo Rodriguez and colleagues [10] found that one in five women (n = 92)
reported experiencing weight stigma during antenatal care, with obstetricians (33.8%) and
nurses (11.3%) most likely to be the source [10]. Participants reported feeling judged (23.4%)
and shamed (15.8%) because of their weight. These experiences undermined the patient-pro-
vider relationship, with 11.2% of participants reporting a lack of trust in their doctor and 7.7%
changing healthcare providers due to their treatment. In a UK study, pregnant and postnatal
women living with obesity who had declined referral to, or had disengaged with weight man-
agement services were interviewed [13]. Many women reported being upset on receiving the
referral letter for weight management services; either because the referral had not been dis-
cussed with them (by the HCP who made the referral), or they did not receive enough infor-
mation about it and so they felt that the service did not meet their needs. Further to this, some
women expressed that HCPs would make assumptions about them and their ability to care for
their child if they attended.

Understanding the experiences of living with obesity enables HCP to guide pregnant
women towards more positive behaviour changes and to foster more meaningful discussions
with regards to weight. However, perceptions of weight stigma, insensitivity, or feelings of
being judged by HCPs may hinder such conversations. A more sensitive referral process may
improve engagement with weight management services, with more details regarding what the
service entails [13]. Some pregnant women living with obesity may not want access to weight
management services, so HCPs should not make assumptions [13]. A study investigating
GWG and dietary behaviour during pregnancy, though not focusing on those living with obe-
sity, reported that although pregnant women acknowledged that healthy eating is important
during pregnancy, women described weight gain as inevitable, so they were less inclined to
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focus on weight during pregnancy [14]. Pregnant women felt motivated to make positive
changes to their diets during pregnancy but reported insufficient knowledge and a lack of sup-
port from their HCPs to do so.

There is limited research focussing on the experiences of pregnant women in the UK
who are living with obesity and seeking to understand their experiences of antenatal care.
Therefore, this study explored the lived experience of pregnant women living with obesity.
The objectives were to enhance our understanding of their journey through antenatal care
and contribute valuable insights for shaping future guidelines managing obesity during
pregnancy.

Materials and methods

A qualitative method and analysis were employed for this research. The study used an induc-
tive data-driven thematic analysis, as this provided a theoretically flexible approach that
offered comprehensive narratives and exploration of patterned meaning across the entire data
set [15]. Thematic analysis is used regularly in health research, as it is appropriate for applied
research, such as maternal health [16]. This paper accounts for conversations with antenatal
care service users (postnatal women living with obesity), who had previously participated in
the quantitative arm of the Fit for Birth (FFB) study [17, 18]. Participants were between 12 and
24 months postnatal at the time of this study. Obesity is a complex health issue in which the
individual living with obesity is blamed and where it is generally viewed as something that can
be addressed via changes in lifestyle [19]. This study enabled the personal perspectives and
experiences of women living with obesity during pregnancy to be better understood. Women
living with obesity were interviewed to explore the impact of lifestyle and their lived experi-
ences of antenatal care, to aid understanding of potential issues and to inform future guidelines
for the care and management of obesity in pregnancy. A National Health Service ethics appli-
cation was approved for this study (IRAS-ref number09/H1005/23).

Participants

Semi-structured interviews were conducted with eighteen women who all expressed an inter-
est in participating in this qualitative study during recruitment for the FFB study [17]. Inclu-
sion for this qualitative phase were that women had participated in the FFB quantitative study
and had been pregnant (with a single baby) and a booking-in BMI >35 kg/m” as per the inclu-
sion criteria for FFB+ quantitative phase [17, 18]. At the time of data collection BMI >35 kg/
m? was the cut-off for accessing more specialist antenatal care at the study hospital. Women
were also invited to participate if they had consented to participate in FFB but had not received
an appointment to attend the research clinic because maximum capacity had been reached.
Details of the participants are provided in Table 1, but in summary: Mean age was 29.6
years (range 21-40); mean BMI was 37.3 kg/m2 (range 35-51); four were expecting their first
baby, and fifteen were White British, ethnicity, (one = Black African, one = Asian,
one = Middle Eastern).

Interview schedule

A semi-structured interview schedule included questions related to weight and lived experi-
ences of managing weight, particularly during pregnancy, experiences of antenatal care, moti-
vations for participating in the Fit for Birth study and awareness of community-based
maternity services (see Table 2).
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Table 1. Participant characteristics.

Number ID Age BMI Parity Ethnicity
1 35 40 P WBr*

2 31 36 M WBr*

3 27 43 M ASTAN
4 21 46 M WBr*

5 26 51 M WBr*

6 32 40 p BIAFRICAN®
7 30 38 M WBr*

8 40 44 M WBr*
10 34 35 M WBr*
11 38 44 M WBr*
12 25 46 P WBr*
13 29 44 M M.EAST®
14 27 39 M WBr*
15 39 44 M WBr*
16 26 43 P WBr*
17 23 41 M WBr*
18 23 47 M WBr*

# WBr = White British
® BlAfrican = Black African
€ M. EAST = Middle Eastern

https://doi.org/10.1371/journal.pone.0302599.t001

Procedure

During data collection for FFB, participants were asked to indicate if they were willing to be inter-
viewed. Of 78 eligible women, 69 were subsequently contacted by the researcher by phone or let-
ter. Nine women had left the area and were no longer contactable. Thirty-six women were
unresponsive, and 15 changed their minds and declined to be interviewed, leaving 18 women.
Participants signed a consent form, and a mutually convenient time and location for the interview
was agreed. Most women were interviewed in their own homes, with one choosing to be inter-
viewed in a private room at her place of work. All interviews began with the researcher introduc-
ing herself and explaining that the interview aimed to explore their perceptions and experiences
of living with obesity during pregnancy, particularly with regards to antenatal care received.

The researcher made notes following the interviews and discussed her reflections during
supervision (with JA and LN). This is an effective way of evaluating interview techniques and
maintaining reflexivity [20].

Data analysis

The interviews were recorded using digital voice recorders. These audio recordings were sub-
ject to verbatim transcription and thematic analysis was applied to this data [15, 16] (see

Table 2. Sample of interview questions.

“What were your experiences of antenatal care?”

“How did you feel when you were asked to participate in the ‘Fit for Birth’ study?”

“Were you aware of any community services available to pregnant women and did you participate in any of them?”

“Did you attempt to lose weight prior to becoming pregnant and if so via what methods?”

https://doi.org/10.1371/journal.pone.0302599.t1002
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Table 3. Analytical procedure.
The application of step-by-step thematic analysis (Braun and Clarke 2006)

1. Familiarising yourself with | The interview recordings were transcribed verbatim (MC), following which, the
your data authors (MG, JA, LN) read and reread the transcripts to become familiar with the
breadth and depth of data discussed and initial ideas were noted.

2. Generating initial codes The authors (MC, JA, LN,) created initial codes systematically, on a line-by-line
basis, pertinent to the research question. The codes were then collated across the
whole data set.

3. Searching for themes Codes were collated into potential themes (by MC, JA, LN,)

4. Reviewing themes Discussion and generation of themes took place via face-to-face and online
meetings with the authors. This helped to ensure that themes were relevant to the
related coded abstracts and the entire data set (MC, JA, LN). The analytical strategy
was data driven and inductive, with a focus on discussing and identifying the
principal themes that repeated throughout transcripts. Themes were revised then
validated across the data; quotations were chosen to illustrate identified themes.
Lastly, a thematic map was generated (LN and JA).

5. Defining and naming Themes were defined and the overall story of the analysis was drafted (MC, JA, LN)

themes

6. Producing the report The analysis was refined, linking the findings to previous literature and the
research question. The broader impact of the findings was considered (MC, JA,
LN).

Note: Author initials in brackets to indicate task completed.

https://doi.org/10.1371/journal.pone.0302599.t003

Table 3). Discussions between the authors took place to enhance the definition and refinement
of themes until an agreement was reached.

The first and lead author (MC) was a registered nutritionist with a research interest in mater-
nal nutrition and health. Second author (LN) is a Registered Practitioner Psychologist (Health)
and a Reader in academia, with clinical experience in obesity services and research expertise in
qualitative methodology. The third author (AW) was the PI for the original FFB study. The last
author (JA) was a Registered Dietitian, with >12 years of clinical experience in maternity care
and a Reader in academia. All authors are parents and had various experiences of encountering
antenatal and postnatal care services. These personal experiences were deemed helpful to be
able to empathise and understand the women’s perspectives, though care was taken to be reflec-
tive and to not direct the analysis towards any specific narrative. As a multidisciplinary team,
we recognised how our individual clinical, academic, and personal experiences could influence
the analysis. We endeavoured to ensure that the discussions during the analysis promoted self-
awareness and authentic interpretation of the data throughout [21].

Results

Eighteen interviews took place, lasting between 30-60 minutes in duration. One recording was
omitted from the analysis because the quality was very poor, resulting in 17 transcripts for full
analysis. Four core themes were developed from the analysis:

1. Antenatal care is inconsistent

2. Additional support is needed for those with a high BMI in pregnancy
2.1 Low engagement with community maternity services

3. Women feel judged because of their weight

4. Weight cycling is highly prevalent in women living with obesity
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Antenatal care is inconsistent

It is apparent from this research that women had differing experiences of antenatal care, rang-
ing from very positive to very negative. Positive experiences included the feeling that they were
more closely monitored in subsequent pregnancies. For example, if they developed gestational
diabetes in an earlier pregnancy, they were more closely monitored during the subsequent
pregnancy:

“I was monitored more under the hospital, and I was tested for the diabetes much earlier the
second time and it came out that I did have it again and then again, I was under the care of
the hospital each week” [R2]

Most of the positive comments related to the midwives being kind or nice, and that the
overall experiences were ‘great’, ‘a really good experience’ or that the HCPs that they encoun-
tered were ‘really helpful’. Reinforcing the notion of the special relationship that develops
between pregnant women and midwives [22]. However, some women expressed disappoint-
ment that this special bond didn’t develop due to a lack of consistency with midwives because
of differing shift patterns.

“Like on the ward there was no consistency with midwives, and I realise that their shift pattern
changes but there seemed to be no consistency” [R8]

Some women felt that the care they received was more inconsistent and differed between
HCPs with positive experiences with midwives and more negative experiences with the consul-
tants. For example:

“It was absolutely great. . .couldn’t have faulted it [midwifery care], erm, the only problem
was one consultant that was a bit funny with me. . .when I requested to be induced, he was
like ‘no, you know it’s not happening, you know you’re overweight, that’s your problem” [R4]

Additional support needed

Anxiety about living with obesity during pregnancy was reported by many women. For exam-
ple, there was a suggestion by one woman that she was being ignored and unsupported in the
second trimester. Despite living with obesity, she felt that HCPs mostly consider risk to be
associated with the early stages of pregnancy:

‘once you’ve passed your 1* trimester it’s. . . well my community midwife. . .I didn’t want to
you know report her but. . .I'd sent her text messages and I called her and she used to switch
off her phone and you know. . .and I would. . .I sent her a few text messages and she never
replied you know and I said ‘look this is really urgent and I'm really worried cos I'm having
this wet. . .wet discharge’ and she wouldn’t reply and sometimes I would try calling her and
she used to switch off her phone so I felt bad. . . I was just so traumatised, and I was just con-
centrating on the loss. . .trying to save my baby’s life [R6]

Most women agreed that having extra appointments, especially in the second trimester
when appointments are typically less frequent, would be beneficial for them, for example:

“Once you get past the 5 months there’s no scans. There is nothing in there unless they think
there is something wrong” [R5]
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Some of these concerns were influenced by media stories regarding obesity in pregnancy,
which was effectively summed by one woman who commented:

“With everything you read in the media you know. . .you see and think ‘oh I'm gonna get dia-
betes. . .I'm gonna die during labour cos I'm so huge’ which were the worries I did have” [R10]

However, it was not only a lack of appointments that women felt were in shortfall but a lack
of continuity regarding contact with their midwife. Several factors affected contact with the
midwife which included bad weather (affecting public transport), midwives not being available
via text messaging services and a lack of follow-up support. This led to some women feeling
like they were disregarded and unclear (‘in the dark’) as to what was going on.

“There were times when I felt that I needed more care, and I didn’t get the care. . .so that got
me upset a bit you know. . . just before I lost the baby. . .I think when I entered, I think about
my 20" week. . .19 or 20 weeks that’s when 1 started having problems and I felt I wasn’t being
listened to really” [R6]

It is possible that because of the perceptions of inconsistency in care, many women actively
sought participation in health research and welcomed the opportunity to participate in the Fit
for Birth (FFB) research study. General perceptions of participating in the study were over-
whelmingly positive. The women believed that recording their dietary intake and being
weighed at each appointment helped them to monitor their own weight and encouraged more
positive eating behaviours, for example:

“I wanted to cos, I wanted the study so I could monitor my weight, so I don’t put on too much
weight, especially the diary you know. . .writing down what you eat that was really helpful it
made me more conscious” [R6]

There was also a consensus that the additional appointments helped to alleviate some of
their anxieties and concerns, particularly in the mid-gestational phase.

“at least if I take part in FFB I almost felt as if I would be better looked after through the pro-
cess, ‘and it did feel as if I was really” [R8]

Engagement with community maternity services

In contrast to the perception that there is insufficient or inconsistent antenatal care, the
women were asked if they were aware of or had participated in any pregnancy-related commu-
nity services.

Very few women were informed of any community services available to pregnant women
with a BMI of more than 30kg/m”. Those that had been informed of services were advised of
aqua natal and pregnancy yoga classes, both of which were open to all women regardless of
BMI. When asked if they had engaged with the recommended services, it was apparent that
none of the women had. Several reasons for this lack of engagement were cited, including
work commitments, childcare difficulties, and access. However, other reasons given related to
confidence issues, for example:

T'm not the sort of person who can go into these sorts of groups and everything’s all love-
ly. . .I'm not that person to sit there and go “oh hi” you know and all this “and I'm over-
weight”. . .it’s not me’ [R4]
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This demonstrates the perception of weight stigma that exists for women living with over-
weight and obesity within society. However, these examples are specific to experiences within
healthcare settings.

Women feel judged because of their weight

Women recounted unpleasant and judgemental comments made by various HCPs. One par-
ticipant shared her experience of feeling unsupported after losing her baby in the second tri-
mester due to pre-eclampsia:

“the only problem I had was with one doctor after I'd lost the baby. . .I think he was talking a bit
matter of fact you know like doctors do. . .they see it every day don’t they and he wanted to put
me on a ward and I was saying Tm not going on a ward with people who have just had baby’s
I'm just not doing it” and he was going ‘the thing is like. . .you’re fat. . .you’re baby’s dead””[R16]

Other women experienced more generalised weight stigma from their GP, reporting that
GPs often implied that obesity underpinned all aspects of adverse health conditions:

“I think the only thing is with the doctors and that. . .because they put everything down to the
weight part of you and sometimes it’s not and you know it’s not. . .you know like I went one
week, and I was breathing bad and I had a chest infection and he was sort of looking at me as
if to say ‘it’s cos you’re overweight” [R15]

Even being asked to participate in the FFB study had a negative impact on some women,
for example:

>

“Well, it just basically made me feel ‘oh, she’s big, fat and pregnant™ [R1]

The overall influence of obesity often led to anxiety and guilt in many of the women, who
felt that their weight had negative impacts on their babies’ health:

“Anxious, cos obviously I'm putting my baby at risk because of my weight” [R5]

Other participants felt that meeting the criteria for accessing fertility treatment was also
judgemental:

“Oh no you can’t have IVF cos you’re overweight. . .see I think that’s wrong cos I don’t think
that should matter, it’s down to whether you can carry a baby or not isn’t it. . . it’s not down
to being overweight I don’t think, not being able to fall pregnant. . .we’re all as good as each
other whether we be skinny or whether we be fat” [R11]

Ultimately, the women themselves were the harshest judges of their weight, often using
quite negative terminology to describe themselves and identifying certain foods as ‘naughty’ or
‘bad’ if they had ‘fallen off the wagon’. Conversely, they would describe themselves as being
‘good’ if they were following a dietary regimen and avoiding the foods more associated with an
unhealthy dietary pattern.

Weight cycling

Many of the women described their difficulties in losing weight and maintaining weight loss as
a ‘battle’ or a ‘vicious circle’. The term coined for this phenomenon is weight cycling [23].

PLOS ONE | https://doi.org/10.1371/journal.pone.0302599 May 3, 2024 8/16


https://doi.org/10.1371/journal.pone.0302599

PLOS ONE

Obesity and antenatal care

All the women had previously attempted to lose weight. Many had entered a weight cycling
pathway with weight loss followed by regain. This was particularly associated with life events,
including pregnancy, followed by the difficulties of losing weight following pregnancy.

“I did start putting weight on then I lost weight, then I got married and had my daughter,
that’s when I put more weight on” [R3]

It was also acknowledged that a successful weight loss attempt was almost always followed
by a period of regain which often led to an increase in the amount of weight gained.

“My weight over the years has been up and down and I've dieted and lost weight then I've put
it all straight back on again plus more” [R12]

Women revealed that their weight often fluctuated with significant life events; their motiva-
tion to reduce weight often coincided with having children, getting married or key birthdays,
for example:

“Before my 21°" birthday, I was at Weight Watchers, and I became a gold member” [R7}

Their response to this heightened motivation was to sign up to a ‘slimming group’ or an
exercise class at the gym, such as boxing, Zumba, and swimming most experienced some suc-
cess with this:

“Before I got pregnant this time round, I did lose some weight with Weight Watchers” [R6]

However, experiences at slimming clubs were often negative; women reported that “they
didn’t like discussing weight in front of everyone”; with others describing a lack of discussion or
support:

“they’re just there to weigh you and stuff. . .they’re just there to get your money off you really,
aren’t they?” [R15]

Most women expressed that the motivation and success were often short-lived; their weight
would “creep back on” eventually. Several women reported multiple attempts at achieving
weight loss, often using more extreme regimes such as “the stupid cabbage soup diet” or tablets
that “affect appetite” but none experienced any long-term success:

“I've tried everything, everything, Weight Watchers, Slimming World, doctors, slimming tab-
lets, gym. . .everything. . .but nothing seems to work” [R4]

Some women reported achieving weight loss to improve their chances of conceiving, espe-
cially if they had experienced trouble with this:

“I had tried for 4 years to have a baby, and it had never happened, so we were both concerned
about our weight” [R8]

Once children arrived, women often reported that their opportunities to exercise were
reduced significantly, either due to time restrictions or cost:
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“I used to take the kids. . .they used to go in the kid’s club. . .I'd go to the gym for an hour. It’s
so expensive. . .seven years ago, you only had to pay for yourself. . .but now you have to pay
for them all” [R11]

However, it is notable that all these women had a BMI over 35kg/m” at the time of partici-
pation in the FFB study, demonstrating the difficulties in maintaining a healthy weight despite
continual efforts to achieve this.

Discussion

This study identified key issues facing pregnant women with obesity regarding accessing
maternity and support services during antenatal care. This research appears to be one of the
few studies exploring the lived experiences of women recruited to participate in an observa-
tional study of obesity during pregnancy and to explore their perceptions of the healthcare
they receive during this time. This research contributes insight to both the care experiences of
women living with obesity during pregnancy, but also offers insights into the recruitment and
research processes for women living with obesity and invited into clinical research trials. In
line with other relevant studies [24], many women reported positive aspects about the antena-
tal care that they had received. However, there were several areas where the women reported
negative experiences, and recommendations for improvements in service delivery are
provided.

Women feel judged because of their weight

Perceptions of weight bias in HCP, towards the general patient population living with over-
weight and obesity, have been reported in a number of UK studies [25-27]. Similarly, pregnant
women living with obesity have also experienced weight stigma from HCPs.

Reports of rude and disrespectful healthcare staft that lack compassion and empathy [26]
were mirrored by the pregnant women who participated in this study, with particular refer-
ence made to consultants. Weight stigma has been shown to reduce engagement with positive
health-related behaviours and is associated with increased food consumption and episodes of
binge eating [28]. These experiences are viewed negatively and potentially lead to further detri-
mental effects on mental and physical health. Furthermore, some of the terminology used to
describe obesity has been shown to impact women’s emotional responses to HCPs. Previous
research has discussed how terms such as ‘superobese’, ‘extra-large’ or ‘fat’ are negatively per-
ceived by patients who had a preference for terms such as overweight, unhealthy weight, or
preferred being described according to body mass index (BMI) [29, 30]. In this study, some of
the women described events in which they were referred to by negative terms, such as fat.
When explaining the risks associated with gestational weight gain, previous research has
reported how women would prefer to be approached with understanding. Women want to be
treated with respect, rather than being offered unsolicited advice or having weight-biased
assumptions about food or exercise made [31]. It is noteworthy that women often find the con-
versations around weight to be both disrespectful and unhelpful. Other researchers [27] indi-
cate that a paradigm shift is needed regarding the blame culture and individual responsibility
around obesity. People living with obesity, (including pregnant women), demonstrated a
reluctance to discuss aspects of their weight with HCPs, and equally, HCPs expressed discom-
fort at having to raise issues around weight with patients. This is partially due to uncertainties
regarding the referral of women to specialist services to manage weight during pregnancy [8].
In this study, the women reported being less likely to engage with weight management services
if they had had a negative experience regarding a lack of, or a poor explanation of why the
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referral to weight management support was necessary’; similar findings have been reported
elsewhere [13]. This demonstrates that how HCPs communicate with women about their
weight is never neutral, having either a positive or a negative effect depending on the conversa-
tion. This lack of neutrality, based on Freire’s philosophy, has been reported elsewhere regard-
ing health education [32]. A 2022 review suggests that reducing weight bias in health care
should be a priority and although evidence indicates conversations around reducing weight
bias in HCP are encouraging, more interventions and training strategies are needed. A move
away from weight centred health care approaches to more health related approaches is recom-
mended [33].

As suggested by the women in this study, the HCPs (including midwives) who have contact
with pregnant women living with obesity, need training regarding weight stigma and the nega-
tive impact certain words and phrases can have on individuals in their care. Previous research
[34] suggests that HCPs need to become aware of their unconscious bias regarding weight
before efforts can be made to improve communication and behaviour towards patients living
with obesity. They also reported that HCPs currently receive very little training regarding obe-
sity and weight bias [34]. Midwives are often reluctant to broach the subject of obesity with
pregnant women for fear of offending [8, 35]. However, due to the increased numbers of
women presenting for antenatal care with a BMI more than 30kg/m?, it is suggested that obesity
has been normalised in pregnancy by midwives and some of the issues associated with higher
BMIs in pregnancy are not raised [8]. As a result of not acknowledging higher BMI during con-
sultations, weight management or healthy eating advice is often not offered [8]. Furthermore,
most UK antenatal clinics only have sufficient resources to offer specialist support to pregnant
women with BMI > 40 kg/m?, meaning that women with a BMI 30-39.9 kg/m? can only access
routine care despite having a higher risk. This is not unique to the UK with reports of similar
issues occurring globally, for example in Brazil, midwives receive comprehensive training with
regards to nutrition and weight management, however, pregnant women have very limited
access to midwives, (possibly due to there being only one undergraduate midwifery training
programme available for the entire population) [17]. It is important that antenatal consultations
with midwives offer information and support regarding diet and weight, as this may be the only
opportunity to discuss these issues during the entire pregnancy journey.

Antenatal care is Inconsistent

Antenatal care in the UK follows the midwife-led model of care, where the organisation of care
from booking in to delivery is built around a partnership between midwife and women [36].
This care is based on a supportive and trusting relationship between midwives and the women
in their care [37]. Many women in this study reported positive experiences of their antenatal
care, but many also reported more negative aspects of care. Research studies have reported
delays or avoidance of appointments or interactions with healthcare services due to weight
stigma where HCPs have demonstrate weight bias, leading to inconsistencies in care [34]. A key
factor that may contribute to inconsistencies in the care of pregnant women with obesity is the
lack of UK guidelines regarding healthy GWG. Previous research has found that midwives were
reluctant to offer advice about GWG, citing a lack of UK guidelines as a reason for this [8].

Moreover, when asked what GWG they would recommend, a wide range of figures were
suggested, ranging from 12 to 20kg. Additionally, only a quarter (25.4%) of pregnant women
have reported receiving any advice about weight and concluded that it was unclear and lacked
detail when it was given [38]. Furthermore, information about diet and exercise was described
as ‘brief and led to women seeking advice from unreliable sources (such as the internet/social
media) [38].
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Previous research has highlighted some of the negative stereotypical beliefs for people living
with obesity held by some HCPs, including terms such as ‘stupid’, ‘unsuccessful’ and ‘lazy’
being reported [25]. These negative perceptions of people with higher BMISs related to HCPs
perceptions of poor self-management behaviours [39]. However, it was determined that
knowledge regarding the aetiology and risk factors associated with obesity were relatively low
in some HCPs with the belief that obesity is in the control of the individual still persisting [25,
40]. Targeted educational strategies regarding the uncontrollable factors associated with the
onset of obesity and the negative impact on mental health among patients living with obesity
may go some way to improving the HCP and patient relationship [25]. The *Care and decision
making in pregnancy’ document (2022) by NIHR [41] points out that ‘'midwife-led continuity
of care’ not only saved babies’ lives but also improved women’s overall experience and
enhanced pregnancy outcomes. To support this approach, it’s essential that women have access
to clear information for making informed decisions about their care. Furthermore, current
UK guidelines (NICE 2021) [42], expect midwives to have conversations with ALL pregnant
women about diet and weight; also, we know that pregnant women want this information
from midwives as part of their package of care [14]. A key aspect of this model involves train-
ing midwives to provide comprehensive diet and weight management advice to all pregnant
women, regardless of their BMI, aiming to minimise variations in care.

Additional support needed

Many of the women who participated in this study perceived that living with obesity exacer-
bated some pre-existing conditions, such as asthma, sciatica or was implicated in the develop-
ment of gestational diabetes mellitus (GDM) [43]. Evidence suggests that women with obesity
are at risk of pregnancy complications such as pre-eclampsia, which is most likely to occur
after 20 weeks’ gestation and can be life-threatening to both mother and infant [44].

Other women expressed fears that living with obesity may compromise the health of the
foetus, leading to further fears and anxieties. As such, although women expressed dissatis-
faction with the consistency of antenatal care, paradoxically, they also wanted additional
monitoring. There was a general sense that routine antenatal care was somewhat lacking fol-
lowing the antenatal booking-in appointment. The frequency of routine antenatal appoint-
ments increased in the third trimester. However, appointments were less frequent in the
latter half of the second trimester, and the number of appointments varied depending on
parity, with parous women potentially experiencing an eight-week gap between week 20
and 28-weeks’ gestation. Nulliparous women often have additional appointments, including
one at 25 weeks’ gestation [6].Women with a booking-in BMI > 40 kg/m? are usually
referred for additional support in pregnancy and may be seen more regularly [17]. For
women with a BMI 30-39.9 kg/m?, routine care may result in periods without follow-up by
HCPs despite increased health risks, and these women should be fully informed about the
risks of obesity in pregnancy [5]. However, many women feel unsupported if there is a lack
of follow-up to monitor those risks.

Many women agreed to participate in the FFB study purely because they would receive
additional appointments via the research clinics and what they perceived as enhanced care.
This finding is supported by other studies [45]. Women may be motivated by many factors
regarding participating in research; altruism and a desire to improve medical science and help
others were cited as primary reasons. However, enhanced care and a perceived benefit to their
health or foetal health were also cited as motivating factors, for this study [45]. Further to this,
this study offers an insight into how recruitment processes and language can be used for future
clinical research trials.
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Regarding physical activity, the UK government recommends that women be physically
active at a moderate intensity for approximately 150 minutes per week and include two ses-
sions of muscle-strengthening activity [46]. This recommendation also applies to women not
used to exercising, where the advice is to start gradually. The benefits of exercise during preg-
nancy are overwhelmingly positive, particularly in reducing gestational weight gain and inci-
dence of gestational diabetes mellitus [47]. However, most women interviewed in this study,
reported they had received very little advice from their midwives promoting any form of physi-
cal activity or recommendations to physical activity initiatives in the local area that could sup-
port them during pregnancy. The exceptions were when aqua natal and pregnancy yoga
recommendations were provided, but uptake of these was very low, with most women report-
ing time constraints as a barrier to participation. Barriers to participation related to work or
family commitments and either a lack of variety in the number of classes being offered or the
inconvenience of the times they were available [48].

Weight cycling

Participants reported being motivated to improve their health and/or weight by key life events
such as pregnancy, weddings, and birthdays, but that motivation was often short-lived and a
lack of time, work and family commitments were cited as barriers to maintaining diet and
exercise regimes. This concurs with findings reported elsewhere [49]. So, although pregnancy
is often cited as a ‘teachable moment’ for lifestyle change [50], future interventions need to
consider how to maintain motivation in the longer term.

Limitations

Although more recent evidence [8] demonstrates that midwives still have difficulties in raising
sensitive subjects with pregnant women living with obesity, a limitation of this study is that the
data was collected over 10 years ago. Therefore, training relating to the treatment of individu-
als living with obesity may have been introduced to reduce weight bias.

Conclusion

The role that midwives and other HCPs play in the care of pregnant women is essential for
positive pregnancy outcomes. However, despite good intentions, it was evident that there were
still considerable inconsistencies in the standard and continuity of care for pregnant women,
particularly those living with obesity at the time of data collection. Furthermore, pregnant
women living with obesity were often left feeling confused, uncomfortable, overlooked, and
discriminated against; with reports of weight bias still being experienced. However, ignoring
the issues and avoiding such discussions appear to only cause further anxiety for pregnant
women, who understood their pregnancy to be higher risk. A lack of follow-up during trimes-
ter two in this study was identified as a concern. There is an urgent need to ensure that preg-
nant women living with obesity have access to enhanced care, which reflects their risk.
Moreover, multidisciplinary training for HCPs is also needed, which addresses the concerns of
those living with obesity and seeks to improve healthcare delivery, based on some of the expe-
riences of pregnant women, living with obesity, as outlined in this study’.

Author Contributions
Conceptualization: Margaret Charnley, Julie Abayomi.
Data curation: Margaret Charnley.

Formal analysis: Margaret Charnley, Lisa Newson, Julie Abayomi.

PLOS ONE | https://doi.org/10.1371/journal.pone.0302599 May 3, 2024 13/16


https://doi.org/10.1371/journal.pone.0302599

PLOS ONE

Obesity and antenatal care

Funding acquisition: Andrew Weeks, Julie Abayomi.

Investigation: Margaret Charnley, Julie Abayomi.

Methodology: Margaret Charnley, Julie Abayomi.

Project administration: Julie Abayomi.

Supervision: Julie Abayomi.

Visualization: Margaret Charnley, Lisa Newson, Julie Abayomi.

Writing - original draft: Margaret Charnley, Lisa Newson, Julie Abayomi.

Writing - review & editing: Margaret Charnley, Lisa Newson, Andrew Weeks, Julie

Abayomi.

References

1.

10.

11.

12.

13.

14.

Melzer K, Schutz Y. Pre-pregnancy and pregnancy predictors of obesity. Int J Obes. 2010; 34: S44—
S52. https://doi.org/10.1038/ij0.2010.239 PMID: 21151147

IOM. Weight Gain During Pregnancy: Re-examining the Guidelines. Washington, D.C.: National Acad-
emies Press; 2009. p. 12584. https://doi.org/10.17226/12584

Lewandowska M, Wieckowska B, Sajdak S. Pre-Pregnancy Obesity, Excessive Gestational Weight
Gain, and the Risk of Pregnancy-Induced Hypertension and Gestational Diabetes Mellitus. J Clin Med.
2020; 9: 1980. https://doi.org/10.3390/}cm9061980 PMID: 32599847

WuY,Wan S, Gu S, Mou Z, Dong L, Luo Z, et al. Gestational weight gain and adverse pregnancy out-
comes: a prospective cohort study. BMJ Open. 2020; 10: e038187. https://doi.org/10.1136/bmjopen-
2020-038187 PMID: 32878761

Denison F, Aedla N, Keag O, Hor K, Reynolds R, Milne A, et al. Care of Women with Obesity in Preg-
nancy: Green-top Guideline No. 72. BJOG Int J Obstet Gynaecol. 2019; 126. https://doi.org/10.1111/
1471-0528.15386 PMID: 30465332

NICE. Weight Management Before, During and After Pregnancy. 2010. Report No.: Guideline ph27.
Available: www.nice.org.uk/guidance/ph27

Russell S, Fyle J, Da Costa-Fernandez M, Stockdale J. A Growing Problem: Does Weight Matter in
Pregnancy? 2010. Available: https://www.netmums.com/assets/images/2012/A_Growing_Problem_
Nov2010.pdf

McCann MT, Newson L, Burden C, Rooney JS, Charnley MS, Abayomi JC. A qualitative study exploring
midwives’ perceptions and knowledge of maternal obesity: Reflecting on their experiences of providing
healthy eating and weight management advice to pregnant women. Matern Child Nutr. 2018; 14.
https://doi.org/10.1111/mcn.12520 PMID: 28944991

Phelan S, Phipps MG, Abrams B, Darroch F, Schaffner A, Wing RR. Randomized trial of a behavioural
intervention to prevent excessive gestational weight gain: the Fit for Delivery Study. Am J Clin Nutr.
2011; 93: 772-779. https://doi.org/10.3945/ajcn.110.005306 PMID: 21310836

Incollingo Rodriguez AC, Dunkel Schetter C, Tomiyama AJ. Weight stigma among pregnant and post-
partum women: A new context of stigmatization. Stigma Health. 2020; 5: 209-216. https://doi.org/10.
1037/sah0000191

Nagpal TS, Liu RH, Gaudet L, Cook JL, Adamo KB. Summarizing recommendations to eliminate weight
stigma in prenatal health care settings: A scoping review. Patient Educ Couns. 2020; 103: 2214-2223.
https://doi.org/10.1016/j.pec.2020.06.017 PMID: 32624327

Hill B, Incollingo Rodriguez AC. Weight Stigma across the Preconception, Pregnancy, and Postpartum
Periods: A Narrative Review and Conceptual Model. Semin Reprod Med. 2020; 38: 414—-422. https://
doi.org/10.1055/s-0041-1723775 PMID: 33728621

Atkinson L, Olander EK, French DP. Why don’t many obese pregnant and post-natal women engage
with a weight management service? J Reprod Infant Psychol. 2013; 31: 245-256. https://doi.org/10.
1080/02646838.2013.809518

Abayomi JC, Charnley MS, Cassidy L, McCann MT, Jones J, Wright M, et al. A patient and public
involvement investigation into healthy eating and weight management advice during pregnancy. IntJ
Qual Health Care. 2020; 32: 28—34. https://doi.org/10.1093/intghc/mzz081 PMID: 32022232

PLOS ONE | https://doi.org/10.1371/journal.pone.0302599 May 3, 2024 14/16


https://doi.org/10.1038/ijo.2010.239
http://www.ncbi.nlm.nih.gov/pubmed/21151147
https://doi.org/10.17226/12584
https://doi.org/10.3390/jcm9061980
http://www.ncbi.nlm.nih.gov/pubmed/32599847
https://doi.org/10.1136/bmjopen-2020-038187
https://doi.org/10.1136/bmjopen-2020-038187
http://www.ncbi.nlm.nih.gov/pubmed/32878761
https://doi.org/10.1111/1471-0528.15386
https://doi.org/10.1111/1471-0528.15386
http://www.ncbi.nlm.nih.gov/pubmed/30465332
http://www.nice.org.uk/guidance/ph27
https://www.netmums.com/assets/images/2012/A_Growing_Problem_Nov2010.pdf
https://www.netmums.com/assets/images/2012/A_Growing_Problem_Nov2010.pdf
https://doi.org/10.1111/mcn.12520
http://www.ncbi.nlm.nih.gov/pubmed/28944991
https://doi.org/10.3945/ajcn.110.005306
http://www.ncbi.nlm.nih.gov/pubmed/21310836
https://doi.org/10.1037/sah0000191
https://doi.org/10.1037/sah0000191
https://doi.org/10.1016/j.pec.2020.06.017
http://www.ncbi.nlm.nih.gov/pubmed/32624327
https://doi.org/10.1055/s-0041-1723775
https://doi.org/10.1055/s-0041-1723775
http://www.ncbi.nlm.nih.gov/pubmed/33728621
https://doi.org/10.1080/02646838.2013.809518
https://doi.org/10.1080/02646838.2013.809518
https://doi.org/10.1093/intqhc/mzz081
http://www.ncbi.nlm.nih.gov/pubmed/32022232
https://doi.org/10.1371/journal.pone.0302599

PLOS ONE

Obesity and antenatal care

15.

16.

17.

18.

19.

20.

21.
22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 3: 77—101. https:/
doi.org/10.1191/1478088706qp0630a

Braun V, Clarke V. Thematic analysis: a practical guide. London; Thousand Oaks, California: SAGE;
2022.

Narayanan RP, Weeks AD, Quenby S, Rycroft D, Hart A, Longworth H, et al. Fit for Birth—the effect of
weight changes in obese pregnant women on maternal and neonatal outcomes: a pilot prospective
cohort study. Clin Obes. 2016; 6: 79-88. https://doi.org/10.1111/cob.12129 PMID: 26781604

Charnley M, Newson L, Weeks A, Abayomi J. Pregnant Women Living with Obesity: A Cross-Sectional
Observational Study of Dietary Quality and Pregnancy Outcomes. Nutrients. 2021; 13: 1652. https://
doi.org/10.3390/nu13051652 PMID: 34068308

Dumas A, Robitaille J, Jette SL. Lifestyle as a choice of necessity: Young women, health and obesity.
Soc Theory Health. 2014; 12: 138—158. https://doi.org/10.1057/sth.2013.25

McGhee G, Marland GR, Atkinson J. Grounded theory research: literature reviewing and reflexivity. J
Adv Nurs. 2007; 60: 334—342. https://doi.org/10.1111/].1365-2648.2007.04436.x PMID: 17908129

Gerrish K, Lacey A. The Research Process in Nursing. 6th Edition. Chichester: Wiley-Blackwell; 2010.

Lundgren |, Berg M. Central concepts in the midwife—-woman relationship. Scand J Caring Sci. 2007;
21:220-228. https://doi.org/10.1111/j.1471-6712.2007.00460.x PMID: 17559441

Pregnancy Réssner S., weight cycling and weight gain in obesity. Int J Obes Relat Metab Disord J Int
Assoc Study Obes. 1992; 16: 145—-147.

Heslehurst N, Dinsdale S, Brandon H, Johnston C, Summerbell C, Rankin J. Lived experiences of rou-
tine antenatal dietetic services among women with obesity: A qualitative phenomenological study. Mid-
wifery. 2017; 49: 47-53. https://doi.org/10.1016/j.midw.2016.11.001 PMID: 27986354

Wynn T, Islam N, Thompson C, Myint KS. The effect of knowledge on healthcare professionals’ percep-
tions of obesity. Obes Med. 2018; 11: 20—24. https://doi.org/10.1016/j.obmed.2018.06.006

Flint SW, Leaver M, Griffiths A, Kaykanloo M. Disparate healthcare experiences of people living with
overweight or obesity in England. eClinicalMedicine. 2021; 41: 101140. https://doi.org/10.1016/j.eclinm.
2021.101140 PMID: 34585130

Hughes CA, Ahern AL, Kasetty H, McGowan BM, Parretti HM, Vincent A, et al. Changing the narrative
around obesity in the UK: a survey of people with obesity and healthcare professionals from the
ACTION-IO study. BMJ Open. 2021; 11: e045616. https://doi.org/10.1136/bmjopen-2020-045616
PMID: 34193488

Puhl R, Suh Y. Health Consequences of Weight Stigma: Implications for Obesity Prevention and Treat-
ment. Curr Obes Rep. 2015; 4: 182—190. https://doi.org/10.1007/s13679-015-0153-z PMID: 26627213

Puhl RM. What words should we use to talk about weight? A systematic review of quantitative and quali-
tative studies examining preferences for weight-related terminology. Obes Rev. 2020; 21: e13008.
https://doi.org/10.1111/obr.13008 PMID: 32048465

Brown A, Flint SW. Preferences and emotional response to weight-related terminology used by health-
care professionals to describe body weight in people living with overweight and obesity. Clin Obes.
2021; 11. https://doi.org/10.1111/cob.12470 PMID: 34105886

Christenson A, Johansson E, Reynisdottir S, Torgerson J, Hemmingsson E. .. .or else | close my ears”
How women with obesity want to be approached and treated regarding gestational weight manage-
ment: A qualitative interview study. Sawyer A, editor. PLOS ONE. 2019; 14: e0222543. https://doi.org/
10.1371/journal.pone.0222543 PMID: 31536545

Ledwith M, Freire N. Community development in action: putting Freire into practice. Bristol: Policy
Press; 2016.

Talumaa B, Brown A, Batterham RL, Kalea AZ. Effective strategies in ending weight stigma in health-
care. Obes Rev. 2022; 23: e13494. https://doi.org/10.1111/0br.13494 PMID: 35934011

Alberga AS, Edache Y, Forhan M, Russell-Mayhew S. Weight bias and health care utilization: a scop-
ing review. Prim Health Care Res Dev. 2019; 20: e116. https://doi.org/10.1017/S1463423619000227
PMID: 32800008

Christenson A, Johansson E, Reynisdottir S, Torgerson J, Hemmingsson E. Shame and avoidance as
barriers in midwives’ communication about body weight with pregnant women: A qualitative interview
study. Midwifery. 2018; 63: 1-7. https://doi.org/10.1016/j.midw.2018.04.020 PMID: 29751291

Sandall J, Hatem M, Devane D, Soltani H, Gates S. Discussions of findings from a Cochrane review of
midwife-led versus other models of care for childbearing women: continuity, normality and safety. Mid-
wifery. 2009; 25: 8—13. https://doi.org/10.1016/j.midw.2008.12.002 PMID: 19117645

PLOS ONE | https://doi.org/10.1371/journal.pone.0302599 May 3, 2024 15/16


https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1111/cob.12129
http://www.ncbi.nlm.nih.gov/pubmed/26781604
https://doi.org/10.3390/nu13051652
https://doi.org/10.3390/nu13051652
http://www.ncbi.nlm.nih.gov/pubmed/34068308
https://doi.org/10.1057/sth.2013.25
https://doi.org/10.1111/j.1365-2648.2007.04436.x
http://www.ncbi.nlm.nih.gov/pubmed/17908129
https://doi.org/10.1111/j.1471-6712.2007.00460.x
http://www.ncbi.nlm.nih.gov/pubmed/17559441
https://doi.org/10.1016/j.midw.2016.11.001
http://www.ncbi.nlm.nih.gov/pubmed/27986354
https://doi.org/10.1016/j.obmed.2018.06.006
https://doi.org/10.1016/j.eclinm.2021.101140
https://doi.org/10.1016/j.eclinm.2021.101140
http://www.ncbi.nlm.nih.gov/pubmed/34585130
https://doi.org/10.1136/bmjopen-2020-045616
http://www.ncbi.nlm.nih.gov/pubmed/34193488
https://doi.org/10.1007/s13679-015-0153-z
http://www.ncbi.nlm.nih.gov/pubmed/26627213
https://doi.org/10.1111/obr.13008
http://www.ncbi.nlm.nih.gov/pubmed/32048465
https://doi.org/10.1111/cob.12470
http://www.ncbi.nlm.nih.gov/pubmed/34105886
https://doi.org/10.1371/journal.pone.0222543
https://doi.org/10.1371/journal.pone.0222543
http://www.ncbi.nlm.nih.gov/pubmed/31536545
https://doi.org/10.1111/obr.13494
http://www.ncbi.nlm.nih.gov/pubmed/35934011
https://doi.org/10.1017/S1463423619000227
http://www.ncbi.nlm.nih.gov/pubmed/32800008
https://doi.org/10.1016/j.midw.2018.04.020
http://www.ncbi.nlm.nih.gov/pubmed/29751291
https://doi.org/10.1016/j.midw.2008.12.002
http://www.ncbi.nlm.nih.gov/pubmed/19117645
https://doi.org/10.1371/journal.pone.0302599

PLOS ONE

Obesity and antenatal care

37.

38.

39.

40.

41.

42,
43.

44,

45.

46.

47.

48.

49.

50.

Almorbaty H, Ebert L, Dowse E, Chan SW. An integrative review of supportive relationships between
child-bearing women and midwives. Nurs Open. 2023; 10: 1327-1339. https://doi.org/10.1002/nop2.
1447 PMID: 36349710

Brown A, Avery A. Healthy weight management during pregnancy: what advice and information is being
provided: Healthy weight management during pregnancy. J Hum Nutr Diet. 2012; 25: 378-387. https://
doi.org/10.1111/j.1365-277X.2012.01231.x PMID: 22339766

Mulherin K, Miller YD, Barlow FK, Diedrichs PC, Thompson R. Weight stigma in maternity care: wom-
en’s experiences and care providers’ attitudes. BMC Pregnancy Childbirth. 2013; 13: 19. https://doi.org/
10.1186/1471-2393-13-19 PMID: 23339533

Teixeira FV, Pais-Ribeiro JL, Maia ARP da C. Beliefs and practices of healthcare providers regarding
obesity: a systematic review. Rev Assoc Medica Bras 1992. 2012; 58: 254—262. PMID: 22569623

NIHR. Care and decision-making in pregnancy: research reveals the support women need. National
Institute for Health Research; 2022 Feb. https://doi.org/10.3310/collection_49024

NICE. Antenatal Care. 2021. Report No.: NG201. Available: https://www.nice.org.uk/guidance/ng201

O’Dwyer V, O'Toole F, Darcy S, Farah N, Kennelly MM, Turner MJ. Maternal obesity and gestational
weight gain. J Obstet Gynaecol. 2013; 33: 671-674. https://doi.org/10.3109/01443615.2013.821461
PMID: 24127950

Goldstein R, Teede H, Thangaratinam S, Boyle J. Excess Gestational Weight Gain in Pregnancy and
the Role of Lifestyle Intervention. Semin Reprod Med. 2016; 34: e14—e21. https://doi.org/10.1055/s-
0036-1583531 PMID: 27218282

Meshaka R, Jeffares S, Sadrudin F, Huisman N, Saravanan P. Why do pregnant women participate in
research? A patient participation investigation using Q-Methodology. Health Expect. 2017; 20: 188—
197. https://doi.org/10.1111/hex.12446 PMID: 26918613

UK GOV. Physical activity guidelines: pregnancy and after childbirth. 2019. Available: https://www.gov.
uk/government/publications/physical-activity-guidelines-pregnancy-and-after-childbirth

Du M, Ouyang Y, Nie X, Huang Y, Redding SR. Effects of physical exercise during pregnancy on mater-
nal and infant outcomes in overweight and obese pregnant women: A meta-analysis. Birth. 2019; 46:
211-221. https://doi.org/10.1111/birt.12396 PMID: 30240042

Newson L, Bould K, Aspin-Wood B, Sinclair L, Ikramullah Z, Abayomi J. The lived experiences of
women exploring a healthy lifestyle, gestational weight gain and physical activity throughout pregnancy.
Health Expect. 2022; 25: 1717-1729. https://doi.org/10.1111/hex.13514 PMID: 35514097

Wood W, Neal DT. Healthy through habit: Interventions for initiating & maintaining health behaviour
change. Behav Sci Policy. 2016; 2: 71-83.

Heslehurst N, Hayes L, Jones D, Newham J, Olajide J, McLeman L, et al. The effectiveness of smoking
cessation, alcohol reduction, diet and physical activity interventions in changing behaviours during preg-
nancy: A systematic review of systematic reviews. Drehmer M, editor. PLOS ONE. 2020; 15:
e0232774. https://doi.org/10.1371/journal.pone.0232774 PMID: 32469872

PLOS ONE | https://doi.org/10.1371/journal.pone.0302599 May 3, 2024 16/16


https://doi.org/10.1002/nop2.1447
https://doi.org/10.1002/nop2.1447
http://www.ncbi.nlm.nih.gov/pubmed/36349710
https://doi.org/10.1111/j.1365-277X.2012.01231.x
https://doi.org/10.1111/j.1365-277X.2012.01231.x
http://www.ncbi.nlm.nih.gov/pubmed/22339766
https://doi.org/10.1186/1471-2393-13-19
https://doi.org/10.1186/1471-2393-13-19
http://www.ncbi.nlm.nih.gov/pubmed/23339533
http://www.ncbi.nlm.nih.gov/pubmed/22569623
https://doi.org/10.3310/collection%5F49024
https://www.nice.org.uk/guidance/ng201
https://doi.org/10.3109/01443615.2013.821461
http://www.ncbi.nlm.nih.gov/pubmed/24127950
https://doi.org/10.1055/s-0036-1583531
https://doi.org/10.1055/s-0036-1583531
http://www.ncbi.nlm.nih.gov/pubmed/27218282
https://doi.org/10.1111/hex.12446
http://www.ncbi.nlm.nih.gov/pubmed/26918613
https://www.gov.uk/government/publications/physical-activity-guidelines-pregnancy-and-after-childbirth
https://www.gov.uk/government/publications/physical-activity-guidelines-pregnancy-and-after-childbirth
https://doi.org/10.1111/birt.12396
http://www.ncbi.nlm.nih.gov/pubmed/30240042
https://doi.org/10.1111/hex.13514
http://www.ncbi.nlm.nih.gov/pubmed/35514097
https://doi.org/10.1371/journal.pone.0232774
http://www.ncbi.nlm.nih.gov/pubmed/32469872
https://doi.org/10.1371/journal.pone.0302599

